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Introduction
Temporomandibular disorder (TMD) is a collective term which embraces several clinical problems involving the masticatory muscles, temporomandibular joints (TMJ) and its associated structures or both. These changes are characterized mainly by pain in the temporomandibular area or in the masticatory muscles, limitations or deviations in the jaw movement, and TMJ sounds during the jaw function 1 .
The international literature includes a great amount of tracer studies on TMD. The results of these studies vary considerably due to the different methodologies applied, to the characteristics of the populations and to the data collection [1] [2] [3] [4] [5] [6] [7] . According to several studies published in different countries, TMD has shown a high prevalence in the populations 2, [8] [9] [10] [11] . Agerberg and Inkapoo 8 verified that 88.0% of the 637 individuals showed signs and symptoms of TMD. Carlsson 4 observed a TMD prevalence varying between 6.0% and 93.0%. Pedroni, Oliveira and Guaratini 9 applied the Anamnesis Index (AI) proposed by Da Fonseca et al. 2 and observed that 68.0% of the sample of college students demonstrated some degree of TMD. Gesch et al. 10 observed a TMD prevalence of 51.8% in a sample composed by 4,289 adult individuals. In a sample composed by Brazilian students, Bevilaqua-Grossi et al. 11 observed that 87.0% of the individuals demonstrated some degree of TMD.
Several instruments for TMD diagnosis have been presented in the literature, but there is no consensus diagnostic criterion. Dworkin and Leresche 12 proposed the Research Diagnostic Criteria for Temporomandibular Disorders (RDC/TMD) due to the need to use an instrument which is universally accepted and validated. This instrument identifies the complex interaction between the physical and psychological dimensions of chronic pain and it develops into a double axis system in an attempt to provide a reliable measurement of TMD signs and symptoms (Axis I), as well as theist associated psychological and psychosocial factors (Axis II).
However, this is quite an extensive instrument which requires the presence of the individual for the TMD diagnosis. Therefore, the use of the RDC/TMD in great epidemiological studies can become unviable depending on the interview technique and/or on the available time for data collection.
The AI proposed by Da Fonseca et al. 2 is one of the available instruments in Portuguese language for the characterization of TMD symptoms and it was developed to classify patients according to the severity of those symptoms. These authors studied its correlation with the Helkimo 13,14 modified Clinical Index (CI) and obtained a high positive correlation (r=0.95). Based on these results, they recommended that public health and screening services should use the AI to trace TMD sufferers due to its simplicity, speed and low cost even though it is not a diagnostic instrument of TMD as the RDC/TMD. Thus, the AI would act as a preliminary TMD tracing tool, and after the affected population was identified, a more thorough investigation would be conducted with the use of diagnostic instruments including a physical exam. However, although several studies have used the AI 1,9 , the reliability of this instrument to detect the presence or absence of TMD has not been investigated.
Thus, the present study was conducted with the purpose of estimating the internal consistence and reproducibility of the questionnaire proposed by Da Fonseca et al. 2 for the diagnosis of TMD severity.
Methods

Participants
The sample design adopted was the stratified random sampling. The strata were based on the census area and sex. The sample size was established through the sampling process for finite population. Based on the data showed on the American Academy of Orofacial Pain (AAOP), the value admitted for the expected TMD prevalence in the population was set at 40%. The α level considered for the analyses was set at 0.05 and the sampling error was set at 3%. Considering a 20% rate of absenteeism, the minimum sample size was estimated at 1,230 individuals to achieve a power of 90%. Residents of the city of Ribeirão Preto (SP), over the age of 18, were randomly selected from the telephone directory to take part in this study.
Instrumentation
The questionnaire proposed by Da Fonseca et al. 2 consists of 10 questions that allow the answers "Yes", "Sometimes" and "No", with scores of 10, 5 and zero, respectively. The sum of the points classifies the interviewees in the following TMD categories: Absent (0 to 15 points), Mild (20 to 40 points), Moderate (45 to 60 points) and Severe (70 to 100 points).
Based on the assertion [15] [16] [17] [18] that TMD signs and symptoms can be transitory and self-limiting over time and generally characterized as intermittent, "yes" and "sometimes" were considered positive answers to the existence of a sign or symptom, as previously suggested by Bevilaqua-Grossi et al. 11 . Therefore, in the present study we opted to use a dichotomous scale (yes or no). 
Procedures
The option of conducting the interviews over the phone was based on the literature [19] [20] [21] [22] [23] taking into account that the selected instrument is simple. The duration of interviews was around ten minutes, which is less than what is suggested by Rea and Parker 24 for a phone interview. When the individual answered the phone, the researcher identified himself and read a statement informing the resident about the objective and content of the study and pointed out the confidentiality of the details. Thus, the individual was able to choose whether or not to take part in the study. This procedure for participation consent was based on the advice for data collection by telephone from the Research Ethics Committee of Hospital das Clínicas of Faculdade de Medicina de Ribeirão Preto of Universidade de São Paulo (protocol nº 4136/2002). When a call was not answered or the individual opted not to participate, a new phone number was randomly selected. Thus, there was no sample loss. The phone calls were made by a single trained examiner (κ=0.92).
Statistical analyses
The internal consistency of the instrument was evaluated using the Kuder-Richardson Coefficient (kr-20). The reliability of each question was verified through the kr-20 calculation when the referred question was excluded. If the obtained coefficient was lower than the test's kr-20 coefficient, this would indicate that the question was good as it increased the test reliability and vice-versa.
The calculated kr-20 score was compared with the threshold usually considered adequate (kr≥0.70) 25 . The mean correlation between items was also observed. According to Streiner and Norman 26 , this correlation must be higher than 0.20 for questions to be considered adequate components of the instrument.
Forty individuals were selected in a draw to answer the questionnaire for the second time after 7 days. Kappa statistics (κ) 27 were used to verify the reproducibility of the instrument's questions. Landis and Koch 28 standards were used to classify the agreement scores. These patterns are shown in Table 1 .
The present study was conducted after the approval of the Research Ethics Committee of Hospital das Clínicas of Faculdade de Medicina de Ribeirão Preto (FMRP/USP) (protocol nº 4136/2002).
Results
The sample was composed by 599 female and 631 male individuals varying in age from 15 to 64 years, with a mean age of 38.3±13.76 years. Among the participants, 278 (22.60%) had no TMD; 770 (62.60%) had mild TMD; 126 (10.24%) had moderate TMD and 56 (4.56%) had severe TMD.
The internal consistency of the questionnaire proposed by Da Fonseca et al. 2 , evaluated by the kr-20 coefficient, was 0.5594. This consistency was lower than desired. The reliability of each question is shown in Table 2 .
Although all of the questions demonstrated a reliability level below what was desired, questions 1, 2, 3, 6 and 7 stand out in Table 2 for the total kr-20 coefficient. When these questions were eliminated, the coefficient had a significant decrease, which indicates their great contribution to the reliability of the instrument. Thus, for the new internal consistency analysis of the instrument, the other questions were discarded and the questionnaire consisted of only five questions (Table 3) .
After the adjustment, there was an important increase in the questionnaire's internal consistency (0.7044). With this kr-20 coefficient score, the questionnaire could now be considered a consistent method. Another aspect to be pointed out is the adequate mean correlation between questions.
The intra-examiner reproducibility, verified by the κ statistics of each question, is demonstrated in the Table 4 . The questions demonstrated "Good" and "Excellent" reproducibility, which confers an adequate agreement level to the method.
Discussion
The questionnaire proposed by Da Fonseca et al. 2 has been used in epidemiological studies of TMD. Therefore the accuracy of this measurement method should be studied to allow the verification of the instrument's capacity to evaluate the intended object. In this sense, the reliability analysis is an extremely important stage and it can be accomplished through the calculation of the internal consistency and reproducibility of the instrument.
The questionnaire initially demonstrated a kr-20 of 0.5094 (Table 2) , i.e. it was only able to measure 50.94% of the real impact of TMDs on the studied population. When questions 4, 5, 8, 9 and 10 were excluded, this value increased to 70.44% (Table 3) , which shows a considerable improvement in the identification of TMDs. This score change can be attributed to the fact that these questions were not consistent enough to compose the instrument. Thus, we suggest a questionnaire composed only by questions 1, 2, 3, 6, 7. These five questions are among the ones suggested by the AAOP for the initial TMD screening. In agreement with AAOP recommendations, a positive answer to at least one of these questions can justify a more comprehensive evaluation if it represents a concern to the patient or if it is considered as clinically significant by the physician 1 . Lobezzoo and Lavigne 29 also point out limitations in the AI and suggest that questions 8 and 10, which intend to evaluate parafunctional habits and stress perception, respectively, are not good predictors of the diagnosis of TMD severity. In contrast, Bevilaqua-Grossi et al. 11 considered that questions 4 and 5, which intend to evaluate the headache and nape pain or torticollis, respectively, are also poor predictors of the TMD severity.
After the reorganization of the questionnaire, the reproducibility study was conducted. The literature suggests, for a reproducibility study, an interval of up to one month between the two applications; however, it should be pointed out that the reproducibility should be evaluated within the context of the study.
The TMD investigation requires a significant decrease in the interval between the measures due to the intermittent characteristic of its signs and symptoms, leading to periods of improvement and even remission of the disorder. For that reason, an interval of just one week was chosen for this study. In Table 4 , we see that all the questions demonstrated an appropriate reproducibility.
Considering that epidemiological and clinical TMD studies are subject to several errors associated mainly with methodological aspects 7, 30 , it is very important to evaluate the internal consistency and the reproducibility of instruments in order to make a correct TMD diagnosis. Therefore, it is suggested that the questionnaire proposed by Da Fonseca et al. 2 should not be discarded as it possesses useful characteristics for epidemiological studies such as simplicity, speed, low cost and the possibility of data collection over the telephone. However, the challenge of obtaining a reliable and valid instrument for TMD tracing in populations must still be met, and the suggestion of the AI adaptation put forward by this study is only the first step in the search for an appropriate instrument as it is still necessary to study the validity of this adaptation.
Conclusion
Based on the exposed results, it is suggested that the questionnaire proposed by Da Fonseca et al. 2 should be adapted to include only questions 1, 2, 3, 6 and 7 of the initial version which will collaborate to the increase of the instrument's reliability. However, the need for validation studies must be emphasized to ensure that the new version of the instrument has adequate psychometric characteristics.
